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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-12, 14-17 and 19-30 are rejected under 35.U.S.C. 102(b) as being anticipated by 
Walton et al (2002/0154705). 

-Regarding claim 1, Walton et al discloses a transmitter (see figure 3) comprising: 

a parser (included in (320)) to parse a block "block" of bits representing an orthogonal 
frequency division multiplexed symbol into groups of separate/orthogonal "sub-channels" each 
conveying a potentially different number of bits (see [0099-0101 ]), (the groups of 
separate/orthogonal sub-channels considered here equivalent with the limitation "groups of a 
variable number of coded bits"); 

subcarrier modulators (included in (320)) to individually modulate the groups on 
orthogonal frequency division multiplexed subcarriers "sub-channels", by using a particular 
modulation schemes (e.g., M-PSK or M-QAM) associated with the corresponding "sub- 
channels", in accordance with spatial-frequency subcarrier modulation assignments to generate 
symbol-modulated subcarriers "modulation symbol vectors" (Vi,.., V N t) (see [0101-0104]); and 

IFFT circuitry (320a,. . .,320t) to generate time domain waveforms from the symbol- 
modulated subcarriers for subsequent RF transmission over a plurality of spatial channels each 
via a respective transmit antenna (1 16a,. . ., or 1 16t) (see [0150]). 
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-Regarding claim 2, Walton et al discloses that the time domain waveforms together 
comprise the orthogonal frequency division multiplexed symbol "OFDM symbol" (see 0105]), 
and wherein each orthogonal frequency division multiplexed subcarrier "sub-channel" inherently 
has a null at substantially a center frequency of the other subcarriers to achieve substantial 
orthogonality between the subcarriers (since the subcarriers "sub-channels" are separate sub- 
channels (see figure 2)). 

-Regarding claim 3, Walton et al discloses that one of a plurality of spatially diverse 
antennas (1 16a,. . ., or 1 16t) is associated with a corresponding one of the spatial channels to 
individually transmit one of the time domain waveforms resulting from an IFFT performed on 
the symbol-modulated subcarriers (see figure 3), wherein the spatial channels are non-orthogonal 
spatial channels (due sub-channel combinations by combiner (334) provided to each spatial 
channel (see col [0101-0104])) and wherein the spatial channels inherently might have at least 
slightly different multipath characteristics since antenna directivities of the corresponding spatial 
channels might be different (see [0033]) and/or subchannels allocations on the corresponding 
spatial channels might be different (see [0099, 01 12]) , and wherein the variable number of 
coded bits of each group is based on a subcarrier modulation assignment for a corresponding one 
of the orthogonal frequency division multiplexed subcarriers and a corresponding one of the 
spatial channels (see [0047, 0101, 0110-0112]). 

-Regarding claim 4, Walton et al discloses that data can be transmitted on one or more 
sub-channels, from one or more antennas at one or more time periods, and the allocated 
subchannels might be associated with the same antenna or with different antenna (see [0055]). 
Therefore, it can be said here that Walton et al invention is capable of comprising a single 
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antenna for subsequent RF transmission over the spatial channels, wherein the antenna is 
inherently includes or associates with a beamformer to perform beamforming on the time- 
domain waveforms for the wireless RF transmission of the time-domain waveforms, or namely it 
can be said that Walton et al teaches the limitation "a beamformer to perform beamforming on 
the time-domain waveforms for subsequent RF transmission over the spatial channels with a 
single antenna". 

-Regarding claim 5, Walton et al discloses that : the subcarrier modulators comprise 
subcarrier modulation circuitry (inherently included) to individually modulate each orthogonal 
frequency division multiplexed subcarrier "sub-channel" in associated with a particular 
modulation scheme (see [0101]); and the IFFT circuitry comprises IFFT circuitry associated with 
each of the spatial channels to individually generate differing time domain waveforms for the 
orthogonal frequency division multiplexed subcarriers based on modulated symbols provided by 
the subcarrier modulators (see [0101-0105]). 

-Regarding claim 6, Walton et al discloses RF circuitry (324a,..., 324t) (see figure 3) 
associated with each of the spatial channels, the RF circuitry to RF modulate the time domain 
waveforms provided by the IFFT circuitry for transmission over an associated one of the spatial 
channels (see [0 1 06]). 

-Regarding claim 7, Walton et al discloses that the spatial-frequency subcarrier 
modulation assignments comprise a modulation assignment for each orthogonal frequency 
division multiplexed subcarrier for each of the spatial channel (see [0074]). 

-Regarding claim 8, Walton et al discloses that the parser is a spatial-frequency parser to 
parse a block of bits, e.g., (Xg), of a variable size into spatial-frequency groups of bits (outputted 
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from (430a)), each spatial-frequency group being associated with a spatial component and a 
frequency component of the orthogonal frequency division multiplexed symbol, the spatial 
component being associated with one of the spatial channels, the frequency component being 
associated with one of the orthogonal frequency division multiplexed subcarriers (see figure 4a, 
[0109-0111]). 

-Regarding claim 9, Walton et al discloses that the spatial-frequency subcarrier 
modulation assignments are provided by a feedback from a receiving station based on channel 
characteristics "CSI" for each of the orthogonal frequency division multiplexed subcarriers for 
each of the spatial channels, and wherein the channel characteristics comprise a signal to noise 
and interference ratio (SINK) "C/T measured by the receiving station for the spatial channels 
(see [0059-0074]). 

-Regarding claim 10, Walton et al discloses that the number of groups is equal to a 
number of the spatial channels multiplied by a number ("L.N T M ) of the orthogonal frequency 
division multiplexed subcarriers (see [0107]). 

-Regarding claim 11, Walton et al discloses that the variable number of coded bits of a 
group comprises between zero and ten bits, e.g., "4 bits" (see [0101]), and wherein the 
orthogonal frequency division multiplexed subcarriers comprise N subcarriers "sub-channels", 
(N= "L") (see [0102]), wherein the plurality of spatial channels comprises M spatial channels 
(M="N T ") (see [0104]), and wherein the subcarrier modulators comprise individual subcarrier 
modulation circuitry for each of subcarriers, the individual subcarrier modulation circuitry to 
individually modulate a group of bits for each spatial channel (see [0101]), and wherein the 
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parser provides N.times.M (= "L.N T ") groups of bits, where N and M are both positive integers 
less than 100 (see figure 3, [0107]). 

-Regarding claim 12, Walton et al discloses that the individual subcarrier modulation 
assignments comprises, e.g., f, 16_QAM" (see [0101]), as one of no modulation, BPSK 
modulation, QPSK modulation,' 8-PSK modulation, 16-QAM, 32-QAM, 64-QAM, 128-QAM 
and 256-QAM for each of the orthogonal frequency division multiplexed subcarriers. 

-Regarding claim 14, Walton et al discloses a receiver (see figure 6) comprising: 

FFT circuitry (614a,..., 61 4r) to generate frequency domain representations of a symbol 
received over orthogonal frequency division multiplexed subcarriers of a plurality of spatial 
channels (see [0123]); 

subcarrier demodulators "DEMOD" (included in (630a,..., or 630n) to demodulate the 
frequency domain representations for each subcarrier in accordance with spatial-frequency 
subcarrier modulation assignments to generate groups of bits "demodulated data" (see [0125]); 
and 

a deparser (inheretly included) to "multiplex", or namely combine, the groups of bits to 
generate a block of coded bits "channel data stream" representing the symbol (see [0125]). 

-Regarding claim 15, Walton et al discloses that the FFT circuitry generates a frequency 
domain representation from each of the spatial channels (see [0123]), and wherein each 
orthogonal frequency division multiplexed subcarrier, as an OFDM symbol, inherently has a null 
at substantially a center frequency of the other subcarriers to achieve substantial orthogonality 
between the subcarriers. 

-Claim 16 is rejected with similar reasons set forth for claim 3. 
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-Regarding claim 17, Walton et al discloses that wherein radio-frequency signals of the 
spatially channels can be received through a single antenna "one receive antenna" (see [0126]), 
and wherein the receiver comprises a device (620) (see figure 6) to separate signals of the spatial 
channels, (said device considered here equivalent with the limitation "beamformer" of 
performing a same function of separating signals of the spatial channels). 

-Regarding claim 19, as similarly applied to claims 1-12, set forth above and herein 
incorporated, Walton et al discloses a method (see figure 3) comprising: 

procedure (included in (320)) of parsing a block of bits representing an orthogonal 
frequency division multiplexed symbol into groups having a variable number of coded bits; 

procedure (included in (320)) of individually modulating the groups of bits on 
orthogonal frequency division multiplexed subcarriers in accordance with spatial-frequency 
subcarrier modulation assignments to generate symbol-modulated subcarriers; and 

procedure (320a,. . .,320t) of generating time domain waveforms by performing an inverse 
fast Fourier transform (IFFT) on the symbol-modulated subcarriers for subsequent RF 
transmission over a plurality of spatial channels. 

-Regarding claim 20, as similarly applied to claim 2, Walton et al discloses procedure 
(1 12) of generating the orthogonal frequency division multiplexed subcarriers with a null at 
substantially a center frequency of the other subcarriers to achieve substantial orthogonality 
between the subcarriers; and procedure (1 14a,. . .,1 14t) transmitting the time domain waveforms 
over a corresponding one of the spatial channels, wherein the time domain waveforms together 
comprise the orthogonal frequency division multiplexed symbol (see figure 3). 

-Claim 21 is rejected with similar reasons set forth for claim 3. 
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-Regarding claim 22, as similarly applied to claims 14-17, set forth above and herein 
incorporated, Walton et al discloses a method (see figure 6) comprising: 

procedure (614a,..., 61 4r) of generating frequency domain representations of a symbol 
received over orthogonal frequency division multiplexed subcarriers over a plurality of spatial 
channels; 

procedure "DEMOD" (included in (630a,..., or 630n) of demodulating the frequency 
domain representations for the subcarriers separately for each of the antennas in accordance with 
spatial-frequency subcarrier modulation assignments to generate groups of bits; and 

procedure (inheretly included) of generating the symbol from a "multiplex" of the groups 

of bits. 

-Claim 23 is rejected with similar reasons set forth for claim 15. 

-Claim 24 is rejected with similar reasons set forth for claim 16. 

-Regarding claim 25, as similarly applied to claims 1-13 and 14-17, set forth above and 
herein incorporated, Walton et al discloses a system (see figures 3 and 6) comprising: a plurality 
of substantially omnidirectional spatially-diverse transmit antennas (1 16a,..., 1 16t) (see figure 3) 
each antenna inherently has a directivity, (the antennas considered here equivalent with the 
limitation "substantially omnidirectional spatially-diverse transmit antennas"); and a transmitter, 
wherein the transmitter (see figure 3) comprises: a parser (included in (320)) to parse a block of 
bits representing a transmit orthogonal frequency division multiplexed symbol into groups; 
subcarrier modulators (included in (320)) to individually modulate the groups of bits on 
orthogonal frequency division multiplexed subcarriers in accordance with spatial-frequency 
subcarrier modulation assignments to generate symbol-modulated subcarriers; and IFFT circuitry 
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(320a,. . .,320t) to generate time domain waveforms from the symbol-modulated subcarriers for 
subsequent RF transmission by the spatially diverse transmit antennas. 

-Regarding claim 26, Walton et al discloses that the system further comprises a receiver 
(see figure 6), wherein the receiver comprises: FFT circuitry (614a,..., 61 4r) to generate 
frequency domain representations of a receive orthogonal frequency division multiplexed symbol 
received over orthogonal frequency division multiplexed subcarriers by spatially diverse receive 
antennas; subcarrier demodulators "DEMOD" (included in (630a,..., or 630n)) to demodulate the 
frequency domain representations in accordance with receive channel spatial-frequency 
subcarrier modulation assignments to generate groups of bits; and a deparser (inheretly included) 
to "multiplex", or namely to combine, the groups of bits to generate a block of coded bits 
representing the receive orthogonal frequency division multiplexed symbol. 

-Claim 27 is rejected with similar reasons set forth for claims 2 and 3. 

-Regarding claim 28, as similarly applied to claims 1-13, 19-21 set forth above and herein 
incorporated, Walton et al discloses a method (see figure 3) comprising procedure (included in 
(320)) of parsing a block of bits representing an orthogonal frequency division multiplexed 
symbol into groups having a variable number of coded bits; procedure (included in (320)) of 
individually modulating the groups of bits on orthogonal frequency division multiplexed 
subcarriers in accordance with spatial-frequency subcarrier modulation assignments to generate 
symbol-modulated subcarriers; and procedure (320a,..., 320t) of generating time domain 
waveforms by performing an inverse fast Fourier transform (IFFT) on the symbol-modulated 
subcarriers for subsequent RF transmission over a plurality of spatial channels. 
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Walton et al farther teaches that the method can be performed by a "processor" when the 
processor executes instruction codes or software (see [0146]), which inherently are provided to 
the processor from a memory, (said processor considered here equivalent with the limitation 
"one or more processors, and the memory equivalent with " machine-readable medium"). 

-Claim 29 is rejected with similar reasons set forth for claim 20. 

-Claim 30 is rejected with similar reasons set forth for claim 21 . 

Allowable Subject Matter 
3. Claims 13 and 18 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phuong Phu whose telephone number is 571-272-3009. The 
examiner can normally be reached on M-F (8:00 AM - 4:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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